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Introduction
In 2015, a projected 61,560 new cases of renal cancer will be diagnosed in the U.S. making it the 6th most common cancer diagnosis in men and 8th most common in women [1] . There has been an increase in incidence of this disease in recent years, with the advent of axial imaging contributing to an increase in diagnosis of small asymptomatic masses [2, 3] . Currently, the AUA recommends partial nephrectomy for all T1a (< 4 cm) and amenable T1b (4-7cm) renal masses via open, laparoscopic partial nephrectomy (LPN), or robotic-assisted laparoscopic partial nephrectomy (RAPN) procedures [4] .
The minimally invasive forms of this procedure have been shown to provide similar oncologic outcomes to open nephrectomy while shortening hospital length of stay and minimizing intraoperative blood loss when performed by experienced surgeons [5] . LPN, however, is considered a challenging procedure with a significant complication rate and learning curve [6] . It has been suggested that RAPN presents a more accessible platform to perform this complex urologic procedure in a minimally invasive manner [6] [7] [8] while equating or improving upon estimated blood loss, warm ischemia time (WIT), and hospital length of stay (LOS) seen with LPN [7] [8] [9] . A number of retrospective reviews and case series have attempted to define this learning curve with several showing a plateau in surgeon skill surrogate measures Moriarty/Nepple/Tracy/Strigenz/Lee/ Brown between 20 and 30 cases [7, 10] . Importantly, it has been previously reported that positive surgical margin in the setting of RAPN correlates to disease progression [11] . However, these studies have presented little discussion of surgeon factors which may have influenced these outcomes as well as operative decision making.
Currently, there is little consensus regarding the necessary training required for surgeons to become proficient in robotic surgery techniques. The Endourological Society currently requires endourology fellows to undertake 60 laparoscopic cases over the course of 2 years of training with no specific robotic surgery requirements [12] . We undertook a retrospective chart review, evaluating robotically-assisted partial nephrectomies. These were performed at a single academic center between 2009 and 2013 by 4 urologic surgeons. Of these individuals, 2 had procedure-specific experience in fellowship. Comparisons were made based on whether surgeons had experience with RAPN in fellowship.
Materials and Methods

Study Population
Upon Institutional Review Board approval, we obtained and reviewed the records for all patients who have undergone RAPN at our institution. The inclusion criterion was defined as all patients who underwent RAPN within a given surgeon's first 10 cases following completion of fellowship training. Patient data was excluded from the analysis if surgeon had less than 10 RAPN cases. This was done to eliminate the potential for final data skewed to represent less experienced surgeons. Data from a total of 40 patients and 4 surgeons was reviewed.
Study Design
This study was formulated as a retrospective outcomes review of the patient cohorts undergoing RAPN by surgeons with and without procedure specific fellowship experience. Patient demographic, imaging, operative, and pathologic data were collected. Preoperative contrast CT or MRI imaging was collected from all patients. Renal masses graded according to the R.E.N.A.L. nephrometry score grading system to stratify renal mass complexity by location, depth, and size [13] .
Intraoperative and postoperative complications up to 60 days were collected. Perioperative complication data was graded according the Clavien-Dindo grading system [14, 15] . Tumor violation intraoperatively was defined as entry into the mass. A positive surgical margin was considered present if the deepest resected margin had abutting tumor on final pathology report. Positive margins at the first resected margin in cases requiring a second deep margin were recorded separately.
Data Analysis
Following our chart review, the raw data was analyzed according to the attending surgeon identified in the operative note. Clinical, operative and pathologic data was then separated and compared in cohorts of cases performed by fellowship-trained (FT) surgeons and those non-fellowship trained (NFT) surgeons. Statistical significance (p < 0.05) was determined utilizing the Chi-Squared test and the Mann-Whitney U test given the likely non-parametric nature of our data set.
Objectives
We hypothesized that the above data would show clinical benefit to patients undergoing RAPN in the initial experience of surgeons who had procedure specific fellowship experience. Specifically, we would expect to see lower operative times, complication rates, and hospital length of stay. Secondary objectives of this study were to define surgeon selection criteria in their initial experience with the procedure as defined by prior training experience. This was to be evaluated by identifying differences in the respective groups by complexity of masses excised, operative approach selection, and selected patient demographics. 
Results
This analysis included a total of 40 RAPNs performed at our institution between December 2009 and June 2014. Of these cases, 20 were performed by the FT cohort. Three RAPNs were excluded from operative time analysis as they underwent additional procedures which confounded the recorded procedure duration. All of these individuals were in the NFT cohort. Conversion to open nephrectomy was required in one case.
There were no statistically significant differences between the 2 patient groups in age, gender, BMI, and number of prior abdominal procedures. There was a statistically significant difference in tumor location, size, and complexity (table 1) The 2 groups were equivalent in terms of procedure duration; however, some differences did exist (table  2) . The FT cohort more often undertook a retroperitoneal approach to excision of renal masses with the NFT cohort never attempting this method (50 vs. 0%, p = 0.0003). The FT group performed 3 off-clamp mass excisions; one was performed by the NFT cohort (15 vs. 5%, p = 0.96). There was a trend toward lower WIT in FT surgeons when accounting for off-clamp excisions (25.5 vs. 31.0 min, p = 0.08) and when excluding off-clamp cases (27.0 vs. 32.0 min, p = 0.10), but that trend was not statistically significant. FT and NFT surgeons entered the renal mass of interest on excision 3 and 4 times, respectively; there was no statistical difference between these two groups (p = 0.94). There were no intraoperative complications in either cohort.
Postoperatively, patients had complications at an equivalent rate (35 vs. 35%, p = 1.00) with no differences in severity (5 vs. 20%, p = 0.34; table 3). Notable complications in the NFT cohort included one urinoma and two episodes of bleeding requiring embolization by the interventional radiology service. Notable FT cohort complications included an incisional hernia at a port site and a pneumothorax which resolved with conservative management.
Both FT and NFT surgeons excised 3 masses with positive margins on their initial extirpation (table 4). In five and two instances, respectively, FT and NFT surgeons undertook a second resection due to concern for a positive margin. Following such excisions FT surgeons successfully achieved a negative final margin at a higher rate compared to NFT surgeons; however, this difference lacked significance (100 vs. 15%, p = 0.23).
Discussion
This study presents the operative and pathologic outcomes from a series of RAPNs at our institution between December 2009 and June 2014. These cases were distributed between four surgeons-two with RAPN experience in fellowship training and two without such experience. In the past at our institution, challenging minimally invasive procedures such as partial nephrectomies were undertaken by select high volume surgeons with extensive training in laparoscopy. With the majority of minimally invasive procedures being undertaken via robot, previously challenging laparoscopic procedures have become more accessible to surgeons without extensive laparoscopic training beyond residency. While the efficacy, Moriarty/Nepple/Tracy/Strigenz/Lee/ Brown safety, and cost of RAPN has been described at length previously [7, [9] [10] [11] [16] [17] [18] [19] [20] [21] , there is a paucity of data describing differences in initial outcomes in those with and without procedure-specific training. The potential for worse initial outcomes or, more interestingly, equivalent outcomes, poses the question regarding the need for further training. Currently, there is little consensus regarding the training needs of individuals undertaking robotic procedures. Leroy et al. [22] addressed similar questions in the setting of robot-assisted laparoscopic prostatectomy by comparing initial outcomes between experienced open surgeons and fellowship-trained robotic surgeons (FT). This study found lower positive surgical margin rates (0.15 vs. 0.34, p = 0.008) and open conversion rates in the FT cohort in the first 30 cases of this procedure. Furthermore, the FEL cohort was more likely to complete pelvic lymph node dissection (p = 0.043) despite patients having lower clinical stage disease (p = 0.003), less likely to have prolonged urethral catheter drainage (> 14 d), and less likely to require reoperation. Outcomes were similar to the FT cohort in the open group's subsequent 30 cases. Although similar differences in outcomes may exist in the setting of RAPN, lower volume has not allowed our study to identify a statistically significant difference in the same parameters. There was, however, little evidence to suggest differences in complication rates, reoperation rate, and operative period in the setting of RAPN.
Perhaps unique to renal tumors, and of interest in this study, is the presence of a considerable amount of anatomic tumor variation compared to other malignancies and the potential to influence operative approach. In the setting of partial nephrectomy this has resulted in many surgeons choosing between a transperitoneal and retroperitoneal approach for anterior and posterior tumors, respectively. Previous work in the setting of LPN revealed reduced operative periods, shorter WIT, and shorter hospital stays for tumors which were excised via a retroperitoneal approach [23] . Although the data remains limited on retroperitoneal RAPN, in previous series 12-39% of these procedures were performed with a retroperitoneal approach [24, 25] . The sample sizes of these studies (≤ 10 RAPN) were not powered to evaluate the variables of WIT, operative time, and length of stay. Our FT surgeons more often excised posterior tumors robotically and utilized a retroperitoneal approach to tumor excision suggesting increased comfort with these locations and approach, respectively. Furthermore, in the subsequent 40 NFT cases following their initial 10 (data not presented), our NFT did not perform a retroperitoneal approach. Of note, in addition to the differences in operative approach, tumors excised by FT surgeons were more complex and larger when compared to those excised by their NFT counterparts. The significant difference in patient selection which occurred between our groups suggests a period in which individuals without prior training undertake cases which will allow for acceptable operative outcomes and complication rates early in their experience. This selection could have contributed in part to the observed equivalence in WIT, complications, and margin status which may have been otherwise unexpected in a cohort of surgeons without procedure-specific experience.
The presented study has several limitations. It was a retrospective chart review in design and included a relatively small sample size in both of our compared groups. Thus, few definitive statements can be made regarding outcomes between these two groups as the data sets are underpowered and were not accrued for the purpose of this study. Further work from our hypothesis generating study would benefit from prospective studies with a larger cohort of NFT and FT surgeons for comparison of initial outcomes. Furthermore, a larger case volume per surgeon would be of added benefit to evaluate time needed to attain equivocal outcomes and operative decision-making in NFT surgeons if such differences truly exist. If there were indeed a difference between these groups which was of significant clinical outcomes, it would be of interest to identify means to close deficits and improve patient outcomes. Conversely, if no benefit were to exist in the setting of the more accessible robotic approach to these procedures, could there be significant cost-saving to surgeons through reductions in what is felt to be necessary length of training? Currently there is little consensus regarding the training needs of surgeons in the setting of robotic-assisted laparoscopic intervention, including RAPN, to prepare them for safe, effective clinical practice
Conclusion
RAPN has become a method of choice for performing nephron-sparing surgery and provides a platform accessible to urologic surgeons of varying training background. Although considerable work has been performed to describe the learning curve and operative outcomes of this procedure, less work has been conducted on description of its modifiers and the modifiers of operative Curr Urol 2015;9:19-23
Fellowship and Robotic Partial Nephrectomy 23 decision making. Our experience has shown that RAPN fellowship experience may allow for treating more challenging and posterior tumors in initial practice and a significant increase in likelihood of performing RAPN via retroperitoneal approach. Further evaluation of the benefits of fellowship RAPN will better define training needs for surgeons to allow for improved clinical outcomes for the patients they serve.
